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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a retrofocus type 
lens having long back focal length with reference to a 
focal distance, having telecentricity on a video source 
side and realizing wide viewing angle projection. 

SOLUTION: A 1st negative group lens G1 has an 
aspherical lens L. negative lenses L2 and L3 being a 
meniscus convex to a large conjugate side and a negative 
lens L4 being a meniscus convex to a small conjugate 
side. A 2nd positive group lens G2 has a positive lens 
L5 and a lens L6 bonded with the lens L5. A 3rd positive 
group lens G3 has a positive lens L7 being a meniscus 
convex to the small conjugate side, a biconcave lens L8, 
a positive lens L9 bonded with the lens L8, a biconvex 
lens L10, a biconvex lens L11 and an aspherical lens 
L12. When it is assumed that f, f1, f2, and f3 are the 
focal distances of the entire system and the respective 
groups, and f4 and f5 are the axial focal distances of 
the lenses L1 and L12, this lens satisfies 0.8<f2/f3<1.5, 
1.6<|f1|/f<2.4, |f4|/f>30 and f5/f>6. 



COPYRIGHT: (C)2001,JPO 




f8 • 



J X o 




>5 



(19) B*W®mfT (JP) 02) ^ |g 4# 1^ $g (A) (11)*MF(UB!&H** 

4$i§2001 -324675 
(P2001-324675A) 



(43)^HB ^13^11^22 B (2001. 11.22) 



/cni n + r*i 7 

\* U 4* JC5 Io/U4 

lO/lQ 
p A Q D 01 /f\(\ 




f i T-va-h (#%) 

vj U z ±5 lo/U4 D 2 H 0 8 7 
13/18 

G 0 3 B 21/00 D 

^S0i3< ^ H3c.»l©fKl0 OL (se 24 H) 




TOf£l200 0 — 1 4431 7( P2000 — 1 44317) 


(71) mMA 000006013 








(22)ai^B 


¥J&12^ 5 ft 17 B (2000. 5. 17) 








(72)»w# mo mut 


















(74)^3® A 100083840 












F*-A(#%) 2H087 KA06 LA03 NA02 NA14 PA10 






PA19 PB12 QA03 QA07 QA19 






QA22 QA26 QA34 QA41 (JA45 






RA05 RA12 RA13 RA32 RA41 






RA42 



(54) imi<D£m vhuy*-**m\s>xmm^xm7Kmm 



(57) imm) 

>XUt«t5. IE<03l2ffifL'>XG l tt, JEOU>X 

IE<DU>XL 9 £, WQOU^XUoi. flOcDU>X 
L la <h, *«II/>XL„t»r*. f.fi.fi.fi* 
*»SC/*»<D**ffi«t. f 4 , f 5 *U>XL, ,L 12 <D 
«U:E«E»ilfci«(C, 0. 8<f,/f 1 <l. 
5, 1. 6< I f, |/f <2. 4. I f« |/f >3 




(2) 



2001-324675 



IKBSt 1 » u >X*^ ftftfKMKc 

^^rlfc, IE©JB*r***l//h3 U±*$m\tc{h<DM 
^X*Xtt©S7l/>X<!: 4 MKICD|g8 U>Xi, IgSfl 
8 U>XiS^3niECDB»f*«:WrS*9 U>X<h, 

mqcohi o u>xt. ma<om\ i u>x£, jnki 
«r£t*an 2 u>xi4wu 

f fcU>X^©£U5ffilBL f a £i?IBIg2 gfU>X© 
f 3*«iE»P3»U>X<Dj(|jSBltt, I f % I 

i bhi i u > x©«llj« f s *mzm i 

(1 ) , (2)., (3) RO' (4) 



2 
4 



8< f a /f 3 



< 1 . 5 

1 5 < 

1 5 < 
4 0 < 

1 5 < 

2 0 < 
7 0 < 



(1) 



X 



<3 0 
<3 0 
< 1 0 0 
<3 2 
<5 0 



u 10 < 1 0 0 



ti^cciets<Du hD7*-^xiu>x e 

[ff3<^5] dPgrFm*. IraU>X(m=4 ( 

5, 8, i o) *»jssr*?B«©a«»«i4*a-r^5 



* 1. 6< I f, I /f <2. 4 - <2) 

I f * I /f >3 0 - (3) 

f,/f >6 (4) 

x 0 

C»*a2 ) |gfS^2^U>X<bBuie03SfU>Xi 
<DlffllC«9*l2#iBSSft. I EXP I £b>X£^C 

zvozmmmmtLtcttic, tibcd^^ (5) 

10 I EXP |/f >50 - (5) 

*sss-r c i <t -r si* i tcsstso ufo7 
^-^^sgu>x 0 

SiUcittC, TE<&£fl=5S<6) 

BFL/f >2 .» (6) 

£«j£ir£ c <t t-rzn&m i »i2 <oc^-rti^ 

[fft#3I4 ] i/,^mjie^4 U>X*»j£TSflS»© 
20 Sffi'ttOdtttCfeWSr iv 7 £fulB3l7 U>X 

fcSuBBSJ 9l/> XfcfllflE-r *«t*f © d jatcte W 57^ 

tt*r*^»£ WfcifcCC, TiS©:£#5$ (7) . 
( 8 ) . ( 9 ) % (10). (11) RZf (12) 

• <7) 

- (8) 

- <9) 
■•(10) 
-(11) 
•(12) 

Sa»»fttt*Sr«tt<Da«»»»»l:k4 P & F m a 
(v*) -PgFn (v d ) 



AO 



(14), < 1 5 > Rtf < 1 



T\ iE^S|5^^i;t^a^TiSS^PgFn (y d ) T * 
0. 0 0 8<dPgF< <0. 03 
0. 0 1 <dPgF 5 <0. 025 
0.0 1 <dPgF, <0. 02 
0.0 3 <d P gr F ao <0. 0 5 5 

[m^me] dPgFm^ graU>X (m= 7, 
U 50 



d PgFm= PgFma 

TfBO^ftS (13) 
6) 

-(13) 

- (14) 

- (15) 
•••(16) 

d JUfcteW £ T v v d SflMCC iO, F ffifr 6 g SB 



! 



(3) 



2001-324675 



*»*#ttte*5rrW*#©£#»»#ttJ:b* PeFma 
(i/„) t?^b/ci*(C. 

d P e Fm = P s Fma ( v„> -P g F n ( i/„ ) * 
-0. 0 1 <dPgF 7 <0. 045 
-0. 0 1 5<dPgrF,<0. 02 
-5. C i ^!f#Si i SIt*« 4 X« 5 ©C » 

relets© u *-*jxmi>>x. 

[ff*iI7] JWlt. 

ma** jBtc j: k> mm «* 9 -y h ;<;i< ^ £ . 
*.te c i i -r sa^gaa^iaf . 

K. 

1 11*51 9 3 h^JU^B. am©. tt»Dj„fc 

r 7 {Ci2t8©!S^S^^a. 

CaWOSCiO] irffi^-f h^^i^ttK©. SBWti 20 

[000 1 ] 

[0002] 30 
[«£*©»»] H13B, 8£3fc©!S:¥S9ai?n3£S (fficA 

Ell 3iC7^$tl^<fc5fC. C©g:^§y^7S^M3 0 0 
B. 5>7'i2 0 Ry'Mi 1 3 0 a> K> ww-tfteW. 

BSt;3Gi. MS}f1"5i7-4a. 4b. 4ci 
*te. S91^S3 0 0». ^feffl©ili 

«^-*-*aaffijfcn-'t*^ 5Gi, *&B©BMfc&&j% 

*S»aS!iBUI>'.*a>5B-±. *ft*2RMffe*2 40 
(R) . ft (G) . m (B) ©*BJ{Stifc*3R2 0£tti 

ft. HJCfcOT. 2 0 0(i, gtfc£;5Vr. 
[0 00 3] ^Oo-f^$7-3BB. :ftiSU#>6 

9-3B-CJ5*fl/fcWe*2B,*. 5 7-4btgW 

U iKA'*** 5 B SrSji hX 2V Z> n v t> X 0 XA 50 



* t?4> 0 . 
TfB©-£# SC (17) SO' (18) 

- (17) 

- (18) 

•(•^ = 7-3 B^aaL/cilffe7t:2G?rSS*3'a-. jft 
fe/£2R£j§it;*i±5. ^Y^aY'^5 7-3GtS 
S1Lteftfe?fc2 GB. «fl-**;U5G«:aiaL"C#-r * 

3B*ljiLfc*fej£2Rii, 5 7-4aM4ct5 
te^&7£2R, iM2G. S?>*Wfe7l£2 B^fiRLfc 

0*Jft^u>X7fcrn]y-ctH«^^„ &2ru>x 
7 B. ^fifcjfcm 2 0 £ffi:A U-r x * «j -> 8 .Bc&srr 

So 

[0004] 

[ »9JjWSifc 0 J: 5 <t -T 3 MB ) ±IB»¥Saw^«B«: 

?ibr©i B B a A*JU5R, 5G. 5 BiCFallC^JlU 
#4 Z>&4 v f7' ] ) X A 6 4EBt S'J^gtf&Steit). 
t£?b>X7CCBgt,»<? ^7 *-*Jl/S*5S3}?§n 

So 

[0005] afc. ±taft^«5^s«* 'J77"ay* 

©nf^ffi^r t -5 te w a # < u 1 1 .5 ta**> e . 
g?U>X7*6Xi?'J->835 r©S6g|*!3St,» (BP 

[0 00 6] 3?>tC. ¥4ZKX4 ^^'JXABttM 
©AWfttdSCC^aitl*. «*fifeRBt#tt. Et**# 
*:*<SMfJ-<&fc*\ jSa^*Jb5R. 5G. 5 BtCA 

•s. c©«t 9«^JK(c^ t> v +-*^fi©jsi»ae* 

©EfttS^U>X?rffl^S<t. tSA*A5R, 5G. 
5 B©HBJ12SB£jiaL.-Cfi:3i:u>X7 KAS*rS3t 
K*JSiffi4Cil>«: < ft 0 . 8:^^©P®^ja^Bf < U 
£. Sit. tt««©^H*>6A**-rs*m©£*B 

*s. &2? u >x 7 ©7fc$itc>fT l r ss^tf a * «t 5 «c« 

tetoCC. ffifi^*;U5R. 5G. 5 B#>6@{4g$-C© 
^^^•tcik^r+^tc A# «c«teS©a» u> x 
^^•e*So 

[0007] «±©j:5«c. s^aaasiSKHccttESfi 

6S^Lx>XfC«. ( 1 ) JEHiftt*. (2 ) A*&^s» 
^ 7 * - ( 3 ) iS&*^3ftT-l!W©r u-fe> h y 

€>. Ste. J5¥M^^§©S^u>Xtc«. TIB© 



5 

(4) frh (7) S^«:ie«Lfc^i|Xl*tetfe4B#;S 
ft*. 

[0008] ( 4 ) ffi&Dgl : &^®.<DB&.Wm<0& 

jd«s«hj»**c *fc. wa.tfjB9ii# 

*©*-<:? Ml/j&g (450nm~470nmgg) <£ 
•3 fcg<r»«S. W*. tfzktt© gi(436nin) fifgK: 

***U-3-3fl5*eiR«*SiEL. (violet) ©? 

s «t 9 . «©&iRit*/hs < twwr -set 

[0 00 9] (5) ©SfllR^ : Efti&y77'a^* 
[0010] ( 6 ) JEt>»aWHro«!fl|?ftB : rfu%> 

^tis. ^©teJBSgfiSBcrasifcfisfc-r-sfcae)^ ** 
7xu>xo*v^u>x*ttOTS2r&#*&. - 

be «fc S^MTtl^S U >X*JHIT 5. 
[0011] ( 7 ) ftlMMS : ifi^H»**Jtt^t»S 1 

[0012]*CC. *»?BB. ±IEL^cJ: 9^cfi^J5 
-*^§9b>X % SO*. CCDU>X5rfflC^c^M^* 



(4) 11^2 0 0 1 -3 24 67 5 

6 

[0013] 

*-*7Su>xu, fiewB«Mj* : »rr-5jinBi'>x 

ffliJ(CA©^.=.X 3 U>Xi:. AomtFrt)^ 
(Vh 3 fcrftSffilCCia© y 1#©fit 4 U > X £ £ W 

U WIB*2»U>X*s. ^%t£#&mfrhA^t£im. 
ISJ{CIS]3&>oT)IRK:. JE©®W-^J?r : ff-rS05 W>Xt v 
ig^5P>Xk:^3nfcl^6 U>X££WU SOffiSI 

3iu>x#. h>\^ u&wm.m*-= 

XWCOmi U>X<t. MDfl©^8U>Xi. il8U> 
XiS^StiiE©)B*T***r4IH9U>Xi. MA© 
20 ffll 0U>Xi, Sfl©^l 1 U>Xi. #S*ffi£^tf 
^1 2 1^>X££WU f ^rU>X^©^J6g| > f 
J ; &B!)Sem2gfb>X©^*^gt. f 3>&H?IB^3gfU> 
X©«USBE*. I f , I % SulE^ 1 SP b >X©M*ggil 
©m^ffl. I f , I £Tiuief£ 1 u>X©«±jfeSffiSI© 

jswfii. f 5 zffi&m 1 2 1> isxoM±.m$$m i u/c 

i*{C. TIBOftfrSC (1 ) . (2). (3)RJ>* 



(4) 

0. 8< f ,/f 3 < 1. 5 • • ( 1 ) 

1 . 6< I f , I /i <2. 4 — (2) 

30 I f , I / f >3 0 - (3) 

f,/f >6 - (4) 



[00 14] $/c. liSl<^2 4C^4Uhn7*-*X^ 
U>X«, fri2^2gfU>X<!:B!riej|3SfU>X<b©^ 
K»0#K*s,E«*n. I EXP I §rU>X^{cfcW 

s/jn s ft^ttiH(DikBA> ^ , ^3 temtmvmw* r 
©?git ©^e^tfi £ u fc <t ^ «c . rie©^fts: ( 5 > 

I EXP l/f >50 • (5 ) 

40 [0 0 1 5] gfc. IS5jai3(C^«.UhD7*-*XS! 
U>XB, BF L£U>Xr£^©;-«9 *-*JUg4 
L/c4^(C. Tie©*ftSC (6) 
BFL/f>2 •• (6) 

[00 16] Sfc. »*B4K»Sl/hD7*-»xS 
U>XB. w 4 «rBIISE»4 U>X*«|ja-r-6B»*OdiS 
K*5»57 i/ 5 ^B?fBm5 U>X«rflWfi"4Si 

«©diSK4sW4r 9^», UjZffimmi U>X^r« 

50 ^XfcWJffi-TSIftWOdttKfcWST^ft, u,^b5 



(5) 



200 1-3 2467 5 



idgi 9l/> XZffij&lr &tm<D d StCt tett £ T * 



1 5 < i/ 4 <3 0 
1 5 < Us <3 0 
4 0 < i/ 7 < 1 0 0 

1 5 < v 9 <3 2 

2 0 < y 9 <5 0 
7 0 < v a0 < 1 0 0 

«:« JS-T £ C £ i LTC^o 

[0017] ffl#^5CC<&&U hD7 *-#X 

U>Xte, dPgFm^ Imb>X (m = 4, 5. 

8, i o) *«jssrswt*©a*»»i4**r^^^- 

*<!:U d«CCteWST?^i^*«**fc£9. FJR 
*>6 *«*r©«»#tUtP gr F «:IRMfc£ o/cIS 

0.00 8<dPgF< <0. 03 
0. 0 1 <dPgF 5 <0. 025 
0.01 <d P g F 8 < 0. 0 2 
0. 0 3 <d Pg F 10 <0. 0 5 5 



XTv^m^Ltct&lC. TS2<Dft#5£ (7) , (8) % 
(9) , (10). (11)M(12) 

- (7) 

- (8) 

- (9) 

- (10) 
-(11 ) 

-(12) 

^CCte^r, jE*SB»»tttfc*«*>Tffi»*PgFn (u 
10 d ) tr^U dW^7^Si> d m^SmU> 



Pg F m a 
Fma ( v 
(13), (14) 
-(13) 

- (14) 

- (15) 
•••(16) 



( O -VTjkLtctgtC^ dPgFm=Pg 
) -PgrFn (v a ) r£>9, TIBCD^f^ 
( 1 5 ) RV ( 1 6 ) 



[00 18] £tc x m^meitCfaZL-hn? *~*?xMik20 
-0. 0 1 <dPgF,<0. 045 
-0.0 1 5<dPgF,<0. 02 

[0019] s/c, t»««7«:ff *ja:^!«3j^aw, 
ycTcWcc^w s ntc^mytziz &ja^?zn3f&s 1 * 

[0020] * tc. 8 «:«4ia:^^i6att. 30 

[002 1 ]**:, mmm9<<cm&&^m^mmx. 
[0022] * fc % n^si i o tcmz&mmmTjkmm 

[0 02 3 ] 40 
[«W©^«KDJfJJ8] SI 1 «, *«IIOSIJ6(DJBS8l 

e>5^rc7)b hP7*-^^su>xi o *«wskj«:7S 

^654T©I/Fa7*-^Si/>Xl Ott. 
|g2gfU>XG,<^ SOSTO (MOKSwtiS 

fflj ( U h D 7 * - *^SU>X*ail/>XiT Sfi? 50 



* U>X«, Tf2©^#5£ ( 1 7 ) m> ( 1 8 ) 

- (17) 

- (18) 

SSBtSStaecteWi^-f in^ v HlKiteW 

[0024]SlSfi/>XG 1 lt **tcftfWBa>6Jil 

~*#X#;(Dar2 U>XL 2 <t, ^CD^Sf^^rWL^:^ 
«C*a»J«:eiO!>^^^^^«CD»3 U>XL 3 i, ft© 

[0025]»2SU>XG I IJ. iE©jBJlf*4Wr* 

[0 02 6]I38U>XGjtt t **&ft®fflW>6« 
CC geg 3 *i /c, JECD/S *f * * W L ^ S fc^® fl'jK ^ 
^.X^Xtt^f 7U>XL 7 i 4 MDfl<D^8 U>XL 

»9l/>XL,i % MO©»10I/>XL lo i, WOO 
mi 1 U>XL a: i, *'tifi«*sai»jECE>JB*f*tW^ 
4SI1 2 l/>XL 12 i*ftS. 
[0 02 7] HJfe(D)Bttl»6 5 *r<DU FU7^* 

S2SPU>XG 2 (D^ffiSt, f 3 *m3g?U>XG,<D 
£l£BEJHL I f i I *^l^U>XG 1 Oji^ffig|Oi»*t 
flu I f . I *»1 U>XL 1 (DfA±^^ffig|(D3t6*t«i, 
f,*»l 2U>XL al ©WJd»jSBBK<kLfci*CC, 



C6) 



Tf2©<£{4=5£ ( 1 > . ( 2 ) . ( 3 ) SO* ( 4 ) 
0.8 < f ,/f ,< 1.5 - ( 1 ) 

1.6 < I f , I /f < 2.4 -(2) 
I f,l/f>30 - (3) 

f,/f >6 - (4) 

CO 0 2 8 ] C©J:0&b ho? *-*>xS2U>Xl 0 

U>X<fc ^ -Y h Wlomtt.? ') XAPSM £IBgpJf& 
teAt"*? t>7 *-*)\>&*W8&%Z.±iP*\$eXlb 10 

*fc. 5^ h^bX*>£&^U>XK:A3t<r-2>&{i! 

6 ©#sfc©£*ISi#7fcliliK: >tf L, r BgWrt? * £ c £ 
#>e>. i^c^a^fitt^siffi-ct. *»ofirfexyXAP 
s m© as* fl#tt«c * *#3M*ttswb«cj@H r £ &9B 
m^vmmi®* & < f c ± #-c s* •*>„ an u>x 

L.aVJBl 2 UZ/XU^CMBtC^ffifciftW-S 

C 0 0 2 9 ] =£f£5£; ( 1 ) ttfitw? * ^7 * -#.>Ug£ 
filS-T-S £ <h U-b> h >J ^ £tt£G?-o/c&©^# 20 

< Sc 0 it if . f iW<Di7S3£ £ BMWt CC« "3 fH?> 
h !/ » f ©m^BSI £ Z> t ft (c, MfiiRM©ffliE*5 
EHftift-S. $/e. TRBSriffiA^iSltSSfU^XG,© 
iE©Jl*MJ3W3< feDiEs*. U \-a? *-*Z.m<DWl& 

[003 0 ] g^sc ( 2 ) «siv?5» * -tuumz 

•Jtt>HR**Jl»K:«jEi/. ^SfcLBcu^X^Ai* < 30 

7 * -*xga©^*s§l< tj:i,(DX\ fit, v-s -j?7*- 

XG l ©WB7j-ffi*y«««±K:^*<ft4. *fc. TPS 
* S <h HI 1 U >XG> (D%<Dimtiifi A£ < & 0 

air. w*iR£©»iEaiffl»te«c5. 

[003 1 ] Sfc. ^ttsS (3) Rtf (4) ttX^*?- 
y*t#|sM»6&£^i U>XL,RJ/^1 2 U>XL 12 
©SLb^9-*/hS <$lffi-r-5.C<t(Cj;0. Uha7* 40 

-*^mu>xi o ©ttfliaiSfiffltiEwr. *oigsg 

5S©T|SH*fS*.-CJSf 1 U>XL,&£>-|fll 2 U>XL,, * 

1 5 < u 4 <3 0 
1 5 < < 3 0 

4 0 < < 1 0 0 

1 5 < i/, < 3 2 

2 0 < v, < 5 0 
7 0 < u, 0 < 1 0 0 



mm 2001-324675 
10 

* <£>/S>7 — #A:# < hP7*— *^§[U>Xl 

[0 03 2 ] f£Jg©7&Jigl *>6 5ST©1/ hn? 

*-^su>xi ot^ ^2gf u>xg, tmzmis 

>XG,£©IUKc«») ST0«i5ift(C I EXP 
I £U> X£& tcfc W S/h 3 & £&{M©{Rn*> <E> . 

IB©*ft3i ( 5 ) 

I EXP |/f > 50 - (5) 

*m%.ir £ «fc 5 fdtsK 3 *xx i >s . 
[003 3] ^frSC ( 5 ) *«J£-T ^ U h a 7 * 
§au>xi occisorti, h^*;i/X^6JS^u>x 

wk-c**©^ *l»fflia*fiJt«:»«-C*. *>^>x 
y X A P S M© A*f*«fcfc«c J: samSttStfttceH-r 

( 5 ) ©TPM£iS;iT/jN;* ^ftaffiiJ©Hai/h$ !iftS 

jtew©«*^#< «c*jaarr^4fl^-c**. 

[0034] S/c. i}l©Ell*?>5St-ffiUFn7 
*-*^iU>Xl Oti. BF L^L/>XM<0^5 ^ 

l^/cigftc, TIB©^^ (6) 
BFL/f > 2 - (6> 

*»S-r-5 J: 5 {e*iS3*vtl,»4. 

[0035] ^frS; ( 6 ) ZmS-TZ V Y a V * 

■f, S?l/>Xt7-/ h^l/X©ffflCCXy XAPSM. 

ssiPBiPB^iHapjffi&sc^'? s> ^ ■? * -Jy^&zmm-? 

4Ci*5pJfig-C*>^ 0 ^ffS (6) ©TER^iEfcTAy 
7 * -*JUg*S/h§ < -5 i . »«tiX >J XA P S 

[003 6] t /c. Sltfe©^ 1 A>6 5 ST-© 1/FD7 

SB5*f©d»(C*»WSr»'««. ^,?r^5 U>XL 5 5: 
«S5E-r5WW©d«{C*5Wer f ^SSt. v,^|7^ 

8 U>XL,£«fi5W£58**©difgl«C*JW-.5>T 
v,*m9 U>XL 9 ?r»fiS-r-5.^«©d^tc4s^€.7' y 

teWSTv^SSciL/fct^K. TE©*fi:SC (7) . 
(8) . (9) . (10). < 1 1) SCM 1 2) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 

[0037] ( 7 ) ifih (12) sfiis-rs 



XL 

U. f5U>XL 5 . i7l/>XL„ $8U>XL 8 , 
g9U>XL 5 , S^l 0 U> XL a . ©7 

jRiitaiWCcWflPIffirAio &U>XL 4 , L s . 
L 7 . L f . L.. L l0 *««r*«t*OTy-MB[^ «- 

ft. atfte^^©*6*tfflu RCHt/G/B*JM&M 

3e«fMDIiBR*tu»IBIH4 ft 4 - 
[0 038 ] * fc, ; 



20 



0.0 0 8<dPgF« <0. 03 
0. 01 <dPgF 5 <0. 025 
0.0 1 <dPg F 8 <0. 02 
0.0 3 <d P g F ao <0. 0 5 5 

[0 03 9 ] PeF= (ng-nF) / (nF-n 
C) ng, nF, nC^nfti, gfi (Rfi 

435. 8nm), FS(«fi4 8 6. lnm), CM 

(jfiSe 5 6. 3 nm) Ojft*tCfeWiBSr^*aur 

ttPgF, ffiMlCT 3r^tty d *d:o*:ffi«JRCC*Jt> 

5/3 » hit : P g F = -0. 
:*v\^ : P g F = -0. 

HOYA : P g F = -0. 

HmX&t??* : P g F = -0. 
C<D*5CCT^^<l«»llHaBJi;«*^"r«>"C, dPgF 

m«\ Hi 2«:jRSti*i»'i**i3&ftOT^^<ia«:-Di»r. 30 
±IB^ft5C (13)*6(16) *t?*«fctf KJ:l». 

[0 040 ] ±8Sfett5£ (7)*6(12) ir'CD^ft 
«:J:*eiR»MjEoa*CcJ!initr. *fl=3S (13)^6 

(1 6) *Tj:or*4l/>XL 1 , S£5U>XL 5 , H 
8 U>XL a , R^l 0 U>XU.*«J5Rr*W*ta> 

#>65£-e©u ho7*-^su>xi occctntf, *4o 

-0. 0 1 <dPgF 7 <0. 045 
-0.0 1 5<dPgF,<0. 02 

[0 042] (13)*?> (16) ^rcoiRMffi 

8 ) CCj:oT^7 U>XL 7 R^9 U>XL,©a»» 

u r fir «MH*> < WWr & c t ^Ifc i tt h • 



(7) #13 2001-324675 

12 

* *-*XSl/>Xl 01*. dPgFm^ imU>X 
<m=4. 5. 8. 10)4*liST4iBtt©R*»»tt 

«C£ 9 . F«36>6 ff«*r©a$»»tWtP g F «:1KM 

<7*"<80 £PgFn (j/ d > "CtSU dttltefcWS 

Sr^TiBW©*«SB»»ttib* P g Fma ( v « ) rfi% 

10 dPgFm=PgFraa (v d ) 
TIBO^fr^ (13), 
V < 1 6 ) 

- (13) 

- (1 4) 

- (15) 
•••(16) 

2 (a) *>6 (d) J/ 9 v M± (SCHOT 

T) , #SC**L*^5 (OH A R A) t HOYA^t 



-PgFn 
(14), 



( i 5) a 



?i(HOYA) . t*S6ftttttH#*#5:* (SUM IT 



3 1 2 (a) *6 (d) 

aro i *wir«b 



a) cc*$w*rv^<ai*m-r. t 

0 0 1 6 8 9* i> d + 0. 64422 4 

0 0 16 18* i> d + 0. 6 4 1 46 2 

0 0 1 8 0 2* i> d + 0. 648327 

0 0 1 4 8 8* i> d + 0. 637000 

7U7J«»*»*ftK:»W'r4Ci*JT?#4. COM 

U7JSt»^J:0^IB«©l»*«3&^^tUfc0, 

±ia«u>x©ji*»»tt*«fra: (i3)H(i 

[ 0 0 4 1 ] * fc v HJS©?BJi 1 ^6 5 £T'C0U M37 
0». Tffi©3M*5£ (17) SO' 

(1 8) 

- (17) 

- (1 8) 

^ 5 © * 4 dd* 1 0 r at» s n * raH#»?fli r * s . 

i«C, ±K*U>X©«»#tttt*^fl=5S ( 1 7) VOf 
(1 8) ©±PI4>L<(iTK*ia^T|gS^n4<b, » 

[004 3 ] ^ifc©JK88 1 

3®ss©jb!B i©i/FP7* 1 0 £ts$;-r 



(8) 



13 



St 1 CCteUT, S 1 -S„ttl/>XL 1 -L ll €>^S 

&^*r. SHsys I5 «7'»;xAPSM©m 



2001-324675 

14 

*fc*J»Sr7^ Infinitytefe|iR*&^ 0 T 

[0 044] 
C*l ] 



s 


R 


T 


Nd 


vd 


Type 


OBJ 


Infinity 


858. 55 








1 


-523.6556 


4 


1. 491000 


57. 562 


ASP 


2 


514.0728 


0. 5304008 






ASP 


3 


33.83429 


5. 479604 


1. 816000 


46. 600 




4 


18. 11977 


7. 402664 








5 


60. 944 


1.930828 


1. 516800 


64. 200 




6 


29. 00685 


5. 523577 








7 


^62. 45322 


15. 25701 


1. 915357 


21. 200 




8 


-694. 9453 


30. 34551 








9 


26. 82546 


3. 041943 


1. 846659 


23. 800 




10 


-365. 2097 


1.68066 


1. 806100 


40. 730 




11 


257. 9009 


0. 2485364 








12 


Infinity 


10. 12673 






STO 


13 


-42.11169 


6. 136205 


1. 668921 


45. 000 




14 


-23.92971 


1.092819 








15 


-18. 54591 


1.508804 


1. 846660 


23.830 




16 


18. 54591 


4. 072995 


1. 797120 


35. 080 




17 


234. 3953 


2. 943065 








18 


35. 36946 


6. 982814 


1. 434250 


95. 000 




19 


-37. 2984 


0. 8544881 








20 


37. 99807 


6. 120832 


1. 516800 


64. 200 




21 


-123. 2559 


0. 4768649 








22 


83. 18422 


3. 34 


1.491000 


57. 562 


ASP 


23 


-137. 8496 


5. 03 






ASP 


24 


Infinity 


26 


1. 516800 


64. 200 




25 


Infinity 


3 








26 


Infinity 


2.74 


1. 471693 


65. 850 




27 


Infinity 











[0045] ^/c *>XHS„. S l3 <D&m*. ( 1 9) T-*|;b$;h, 
3f4 (PMMA : polymethylmethacrylate) *>6ft?K * 
01/>XIS lt S,*#»ffi±£,Tt>*. £tc s SI12 [0046] 
U>XL 18 fc. HtPMMArt>€>tc9, *<DU>XES [Sill 

Y 2 / R 

z = — — r + dy a + ^y 6 -h Fr 8 + cy 10 + #y 12 + /y 14 

i+{i-(i+A-)y 2 /^ 2 p 

-5£ (19) 



ft. Ittl 4*©*W*HflW*5%r. S/c, WttflBttft 
K, D, E, F, G, H, ICE>a», «T©3i2 «cin 
To 

[0048] 
[SI2] 



15 



(9) 



200 1 -3 24 67 5 
16 



1 32.79982 3. 5020967e-5 -8. 659474e-8 1. 2542213e-10 

2 -3. 143952 3. 8128909e-5 -1. 3036009e-7 2. 3490044e-10 

22 -96.65446 1.8810461e-6 -1. 372124e-7 -1. 4116834e-10 

23 -2.165457 3.4512883e-6 -3. 2416442e-8 -4. 9537585e-10 



H 



I 



1 -6.6214841e-14 -1. 0583201 e-17 2. 183464 7e-20 

2 -1. 595244e-13 -2. 3343029e-18 3. 338645 9e-20 

22 2. 6262719e-12 -9. 9308871e-15 1. 4447615e-17 

23 3.3877491e-12 ~9. 6148395e-35 1. 1066089e-l7 



[0 04 9]f 1 U>XL a <bf?!l 2 l/>XL„*^7 
JilB^S (3) (4) CC^StiSJ: 

CO 0 5 0 ] flS9, 01 U^XL^U 2 U>XL aj © 
*-fe^>^S^OZ E ON E X - 2 8 0 S (®p a a 

«) *\ a^h^ii^liSooz- iooo (« 

p D ng) WtW<, COSteKltt, 
[0 0 5 1 ] ilWSl CCTKUfdRO STO«7-i h 

SrJKWLTfeO, K0STO©HPIS*S0^S<"r 

5 4 +#ttS^Hfc<DHJ! S S * »S C £ #r * ft < 

5c iWc, iRO S TOCBDftt^:* < Lt?83 S t« 

h^u Office* 4fl«*fc^rA«-r4*tt3^i» 

[0 0 5 2] gfc, UttCDJBJRlOUhD^ar-^xa! 
U>Xl 0til:fctt& f ,/f 3 , If, l/f. If 4 l/ 
f, f 5 /f. I EXPI/f, BFL/f«, I3t 
5*1 HCtttS- {fitted Sfc, f*. v 7 , i/ it 

i>>. u 19 , dPgF 4( dPgF S( dPgF,, dPg 
F B . dPsF 9 , dPgF^tt, SM5*12{c^t 
ffl<tfr9. ±fB©*fra ( 1) - (1 8) *«fi-T4. 



L 7 , ST 8 U>XL 8 v UI9 U>XL 9v 0 U> 

#<DM D n n## (GLASS*!) «r«l 

[0 05 3 ] HJ6cW^88l©uhP7*-X7^ 
MU>X10&£. l/FP7*-^^L/>Xl 0<h^>f 

h/<;^ffiioifflCc^yXAP SMS07Y h^i/^W 

20 ffi|®J&J<— ^f^XCG^SieST**, 3&)0, UhD7^-- 
7 >T h^VV^ffjTU>X>t«CCStL,'CIBST 

[0 0 54] i2«, XSKOjftBlOU hP7*-*x 
30 SU^XCD^tt^-TfeO-C*?), 00 ( a ) ti, /JnS 
&£^K:btt&MlX&« OH <b> tt. ^ffliRM^ 

5546. In m(D3teCC-?t,>T:/n? h Ltcb<DX~$> 
5o H2 (a) CCteOT, TAB, 

[005 5 ] H3tt. H]ffiOfSl0UM37*-^^ 
S!U>X©!t#tt«:^-rfec3r)-c*0, 013 (a) tt, fiJb 
40 (fll%. ftlC«S0. 0 0mm) (DSMK^ RIB (b) 
6*, «B^10. 2 4mm U £ »;->ffi(Jlift4 0. 8 
0 ) ©«JK£*7T*r. Sfc. EJBtcfc^T, PYiitmt 
KSMttY*h5Trtl«:5*U EYttYtt^<D«iRa*5* 

■r. pxttjtttsvYtttcsiaftxtt^rSjiTS 

»fiWL 1 (=4 7 0nm) . MWL 2 (= 5 4 6. 1 
nm) . ?£fiWL 3 ( = 6 1 Onm) OffiiCO^X^V 

50 F^ji/^«rfflcifcta??s!*5««ectoi»rtt, dm£{* 



(10) 



17 



•5. »E©ff2L g . iiDH-a7*-*7ii/>Xttt, mf 
le^ft^ (7), (8), (9). (10), (1 
1). (12) V>XL,, L s . L 7 . L.. 

*/hS<fiP$iJL/. fi:^Bim©Mfeiii*©feXu 

7-/ h^7l±©4«K*J(/t7 nm*li^ 10 

[0 057] (1 3) . (14). (1 

5), (16) Ktel,^. U>XL„ L s , L,. L 10 



2001-324675 
18 

itm-& ( viol et) © y v 7 f&a <,c <t k> ^.nmw^m^m, 

(17), ( 1 8 ) CCcfc«) U>XL„ U>XL 5 . 

[0058] y.±mW Ltc <fc -5 tc, nHe<D%m lOUh 
D7*-*XSU>X1 OGCfeUTtt, felR^: (SSfeUX 

©£-fflSI©-5' -( Y^)\s7a>%mtfa}ii&tji£ *) ^©{fe 

[005 9] mm<Dmmz 

*ife©^2Cc*5^SU Vny *-*JXMVlsXl o© 
^fiSti. TIB©a3Cc^-r^ffiWcJ:0^^n^ o 

[0060] 

[St3] 



s 


R 


T 


Nd 


vd 


Type 


OBJ 


Infinity 


858. 55 








1 


-523. 6556 


4 


1.491000 


57. 562 


ASP 


2 


514. 0728 


0. 3460913 






ASP 


3 


32. 46232 


5. 741718 


1.815500 


44. 540 




4 


17. 70302 


7. 509995 








5 


61. 35029 


1. 513102 


1.516800 


64. 200 




6 


28. 64692 


5. 370549 








7 


-62. 80119 


15. 68162 


1.952500 


20. 360 




8 


-591. 8352 


29. 28073 








9 


27. 42022 


2. 96639 


1.846660 


23. 780 




10 


523. 2012 


1.640253 


1.835000 


42. 980 




11 


239. 0524 


0. 4799632 








12 


Infinity 


10. 7825 






STO 


13 


-36. 80036 


8. 578273 


1.670030 


47. 110 




14 


-21.68061 


0. 8112146 








15 


-17. 80312 


1.499474 


1.806450 


24. 400 




16 


17. 80312 


5. 136428 


1.803490 


30. 400 




17 


166. 289 


0. 7903997 








18 


36. 07789 


7. 570944 


1.455999 


90. 300 




19 


-37. 86468 


0. 4496936 








20 


37. 06455 


5. 229943 


1.516800 


64. 200 




21 


-124. 2783 


0. 3900116 








22 


83. 18422 


3.34 


1.491000 


57. 562 


ASP 


23 


-137. 8496 


5.03 






ASP 


24 


Infinity 


26 


1.516800 


64. 200 




25 


Infinity 


3 








26 


Infinity 


2.74 


1.471693 


65. 850 




27 


Infinity 











[0 06 1] 1<>XWS>, SrRO'U^XffiS,,, S,, it. 

ommt. -bias; ( i 9 ) Tmfrznz. *fc. 0mm [ 0 0 6 2 ] 

mkK, D. E. F. G. H. I©ffi«. ytTOmilC [^4] 



19 



EC 



1 
2 
22 
23 



1 
2 
22 
23 



(11) 



200 1-324675 
20 



32. 79982 3. 5020967e-5 -8. 659474e-$ 1. 2542213e-lQ 

-3. 143952 3. 8128909e-5 -1. 3036009e-7 2. 349O044e-lO 

-96.65446 1. 8810461e-6 -1. 372124e~7 -1. 4116834e-10 

-2.165457 3. 4512883e-6 -3. 2416442e-8 -4. 9537585e-10 



H 



I 



-6. 6214841e-14 -1. 0583201e-17 2. 1834647e-20 

-1. 595244e-13 -2. 3343029e-18 3. 3386459e-20 

2. 6262719e-12 -9. 9308871e-15 1. 4447615e-17 

3. 3877491e-12 -9. 6148395e-15 1. 1066089e-17 



C006 3] £/c v SOtC!>»«2<DU hP7*-^S 
U>X1 Ofc*fcf*f ,/f 3 , Iftl/f, |f 4 |/ 

f. fs/f, lEXPi/f, BFL/nt gat 

4«1 1 CcjR-rfflttirO, S/c, i/ B , v 1% u 9 , 
v 9 . u 10t dPgF 4 . dPgrF s , dPgrF 7 , dPg 
Fa, dPgF Sl dPgF 1B ii, 1 2 CC^-T 

tf<k«co, ±iEo^f*^ ( i ) - (i 8) zm&-r&o 

g/c, S!4U>XU, I5l/>XL S , S7t/>X* 

XLnOdPgFfi, C*i*»«Lfc-rf-#«. SCWH 
«^ D n D^# (GLASSffiO) 4*14*CST, 
[0 06 4 ] 04 te, mt&OB^Oisbuy *-±?X 

m u >xcz)#tt^-r fecD-e^> o , rib (a) /hs 

tt*fafflJCC*5^^**jR^. (b) tt. SffiiRM* 
1546. 1 nm0*K:o^r^D? hO/cfcc7>r£> 



[0 06 5] B5tt % »tofi2^D^^^7^^ 
3SU>X©^*^fc©T-*9, HB(a) tt % »± 

<BP5, flfflfctfO. 00mm) OtSKM, ( b ) 
ti. ildUO. 2 4 mm ( X 2 V - IsMmft 4 0 . 8 
* ) <0WKH*7ST. HMXStt* SIWL, (=4 7 0 
20 nm), iSSWU (=546. lnm) , iggWL 
3 (= 6 1 0 nm) <D3fc&co(,vr:/n h Of Co H 

[006 6] je»D»tt3 

^te<DJ&«3«:*5W£U ha? *-ij*gli>>Xi o© 

[0 067] 
[*5] 



C12) <&m 2001-324675 

21 22 



s 


R 


T 


Nd 


vd 


Type 


OBJ 


Infinity 


858. 55 








1 


-523. 6556 


4 


1.491000 


57. 562 


ASP 


2 


514. 0728 


0. 290537 






ASP 


3 


35. 40269 


6. 328004 


1.815500 


44.540 




4 


17. 97651 


9. 225756 








5 


732. 3459 


1.511957 


1.565800 


61.000 




6 


39. 71425 


4. 475727 








7 


-61.05018 


17.00026 


I. 846660 


23. 830 




8 


-88. 2142 


25.28463 








9 


31. 6968 


7. 644573 


1, 806450 


24. 400 




10 


-56. 61138 


1. 525936 


1. 850259 


32. 300 




11 


400. 5343 


0. 2472514 








12 


Infinity 


6- 278201 






STO 


13 


-45. 30546 


7. 217551 


1.668921 


45 000 




14 


-29. 10246 


1. 844334 








15 


-22. 93409 


1. 499244 


1. 806450 


24. 400 




16 


22. 93409 


5. 404707 


1.880670 


41. 010 




17 


84. 79871 


3. 100244 








18 


35. 30042 


6. 928448 


1.438750 


95 000 




19 


-39. 75226 


0. 3045151 








20 


38. 59989 


5. 269955 


1.565800 


61.000 




21 


-120. 6387 


0. 4012553 








22 


83. 18422 


3.34 


1.491000 


57.562 


ASP 


23 


-137. 8496 


5.03 






ASP 


24 


Inf ini ty 


26 


1.516800 


64.200 




25 


Infinity 


3 








26 


Infinity 


2. 74 


1.471693 


65. 850 




27 


Infinity 











[0 06 8 ] l/VXIS,, S 2 RtfU>XIS„, S 23 * mT. 

<D&mx. -tifls; (i9> -cabsn*. *tc % ?mm i o o 6 9 ] 

{&£&K, D. E. F. G, H, IOifB. JWT©« 6 K * 30 t^6] 



s 


K 


D 


E 




F 




1 


32. 79982 


3. 5020967e~5 


-8. 659474e-8 


1. 


2542213e- 


10 


2 


-3. 143952 


3.8128909e-5 


-1. 3036009e-7 


2. 


3490044b- 


10 


22 


-96. 65446 


1.88l0461e-6 


-1. 372124e-7 


-1. 


4116834e- 


10 


23 


-2. 165457 


3. 4512883e-6 


-3. 2416442e-8 


-4. 


9537585e- 


10 


S 


G 


H 


I 









1 -6. 6214841e-14 -1. 0583201e-17 2. 1834647e-20 

2 -1. 595244e-13 -2. 3343029e-18 3. 3386459e-20 

22 2. 6262719e-12 -9. 9308871e-15 1. 4447615e-17 

23 3. 3877491e-12 -9. 6148395e-15 1. 1066089e-17 



[0 07 0 ] itc. mm<Dmm3(OV hay 
U>X1 OKfctt&f ,/f 3 , |f a l/f. \t.\s 

f. fs/f, i exp i /f. BFL/ftt, sarr 

£3t 1 1 Kl^TffichfrO, £/c v v 4 , iv 5 . v 7t v Bt 
Us, Vio, dPgF 4 , dPgF 5 , dPgF 7l dPg 

f>, dPg-F 9 , dPgF 1D ci, im-r&m 1 2 tc^-r 
mtttK), ±iao^»^ ( i) - (i 8) *m&?z>. 



50 



L 7 , I8l/>XL,, I9l/>XL„ W$10U> 
M<D§?o D D f|# (GLASSES) Sr^l 5^T. 

[0071] ;>ccc, *u>x»©/hsa*affl!jK:*jws 



(13) 



2001-324675 



23 



a . 5 4 6. 1 nm<£>i&SWL 2 , 6 10nm(DMWL 
(E]7 (b) iJf^iillO. 2 4mm (*^V->{IUIIi 



24 

* [0072] mtb<DB1&4 

JS8». TIB©«7^-r»«««CJ:0*»eS*i*. 
[0073] 
[*7] 



Nd 



Type 



OBJ 


Tnf i ni T v 

1111 1 LA X Kt J 


858. 55 










-523 6556 


4 


1. 491000 


57. 562 


ASP 




514 0728 


0 ^106203 






ASP 




12 11425 


4 897889 


1 815500 


44. 540 




4 




Q 891571 








e: 




J.. OUI lOi 




64 200 




A 
u 


^fi 07008 










7 






1 QR2500 


20 IfiO 




o 
o 












9 


27 15409 


1. 71539 


1 846660 


23. 780 




10 


65. 88343 


1. 703782 


3. 835000 


42. 980 




11 


389. 4769 


1. 885492 








12 


Infinity 


10. 1411 






sro 


13 


-34. 59501 


7. 346158 


1. 434250 


95. 000 




14 


-20. 98952 


1. 303026 








15 


-16. 54598 


1. 698124 


1. 806450 


24. 400 




16 


16. 54598 


5. 182819 


1. 784696 


26. 300 




17 


173. 9901 


0. 2414552 








18 


35. 77961 


8. 228911 


1. 455999 


90. 300 




19 


-29. 56398 


0. 734205 








20 


38. 65487 


5. 236639 


1.516800 


64. 200 




21 


-96. 22279 


0. 312764 






ASP 


22 


83. 18422 


3. 34 


1. 491000 


57. 562 


ASP 


23 


-137. 8496 


5. 03 






ASP 


24 


Infinity 


26 


3. 516800 


64. 200 




25 


Infinity 


3 








26 


Infinity 


2. 74 


3.471693 


65. 850 




27 


Infinity 











[0 074] U>XHS ai S z &t>'U>XfflS 22 , S 23 ffkTo 
(DBmZ, JbiB5£ (19) r*ateSna o ^IJcffi [0 07 5] 

(S»K. D. E. F. G. H. ICDffitt. «T<D3?8te [118] 



25 

<#*ffli«*> 



#BB 2001-324675 
26 



s 


K 


D 




E 


F 


1 


32. 79982 


3. 5020967e- 


-5 


-8. 659474e-8 


1.2542213e-10 


2 


-3. 143952 


3.8128909e- 


-5 


-1. 3036009e-7 


2. 3490044e-10 


21 


5.656857 


5. 7780988e- 


-8 


5. 0172158e-9 


5. 67066e-12 


22 


-96. 65446 


1.8810461e- 


-6 


-1. 372124e-7 


-1.4116834e-10 


23 


-2. 165457 


3. 4512883e- 


-6 


-3. 2416442e-8 


-4. 9537585e-10 


S 


G 




H 


I 





1 


-6. 


621484U-14 


-1.058320U-17 


2. 1834647e-20 


2 


-1. 


595244e-l3 


-2.3343029e-18 


3. 3386459e-20 


21 


1. 


4116746e-14 


0.00 


0. 00 


22 


2. 


626271 9 e-12 


-9.9308871e-15 


1.4447615c-l 7 


23 


3. 


387749 le-12 


-9.6148395e~15 


1. 1066089e-17 



[0076] ttc s mM<om&A<o\y ha? *-J7*m 
U>X1 OCOoVfh f 8 /f 3 , |f\|/f, |f 4 |/ 
f, fs/f. lEXPI/f, BFL/ftt, f^iET 
4«1 1 CCTSTffli&D. £/c v i/ 4 , i/ 5( v 7 , v., 

v ic >, dPgF 4) dPgF s , dPgF 7l dPg 
F.. dPgF 5 , dPgF 10 tt mi&V&mi 
fflUtttO, ±fB(D^ff^ ( 1 ) - ( 1 8) 
*te. »4U>XL 4 . »5U>XL S , »7 1/>X 
L 7v ^8 U>XL 8 , lf!9 P>XL 9 , W»l 0 P> 
XL 10 ©dPgFffl, Cti*»i6L/c^-^« 4 
fcr<DS^ D n #-*§- (GLASSW £Hl StCm*. 
[0 077] »CtC. *U>X*(D/J>S3tcft®flHCC*5^-5 
#*JRfi£, ^ffiiKM£ll8CC, ifc«JR5t*ia9K:S* 



to S*JRS*«5C*fi5 4 6. 1 nmicou 

T^n^hL/Co Sfc«iRS«\ 4 7 0nm©^WL 
5 4 6. lnnKDi^SWL^ 6 10nm^IWL 
3^T7'P-; M/Co H9 (a) «*Lh©HtiRH, 
20 H9 (b) ttik^WUflO. 2 4mm 'J -->{WjIj 
ft40. 7° ) <DffiK^T*&£ 0 ft, H8fi(Dm«4Cc4a 

[0 07 8] Xft<D*»5 

^Jfi©JK®5Jc*5WSU hn7^-^7^§yix>Xl 0<£> 

[0 07 9] 
[»9] 
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s 

— - 


R 


T 


Nd 


vd 


Type 


OBJ 


Infinity 


858. 55 








1 


-523.6556 


4 


1.491000 


57. 562379 


ASP 


2 


514. 0728 


0. 2507191 






ASP 


3 


31. 79713 


5. 83051 


1.815500 


44. 540001 




4 


17.41408 


8. 94829 








5 


250. 0999 


1. 500401 


1.518206 


65. 000000 




6 


32. 69828 


5. 044313 








7 


-50. 54402 


17. 00136 


1.808095 


22. 800000 




8 


-116. 8878 


28. 05658 








9 


27. 78104 


2. 077707 


1.784700 


26. 100000 




10 


-379. 0815 


1.499639 


1.822230 


37. 450001 




11 


192. 1694 


1.933463 








12 


Infinity 


13.95595 






STO 


13 


-33. 44034 


1.499981 


1.670030 


47. 110001 




14 


-17. 82397 


0.4832298 








15 


-15. 78343 


1.498544 


1.806450 


24. 400000 




16 


15. 78343 


5. 389283 


1.784723 


25. 700000 




17 


188. 8437 


0. 2447158 








18 


35. 68195 


6. 9571 


1.455999 


90. 300000 




19 


-31.56879 


3. 626223 








20 


33. 3398 


5.424156 


1.518350 


60. 300000 




21 


-157. 8581 


0. 5667947 








22 


83. 18422 


3. 34 


1.491000 


57. 562379 


ASP 


23 


-137. 8496 


5. 03 






ASP 


24 


Infinity 


26 


1.516800. 


64.199997 




25 


Infinity 


3 








26 


Infinity 


2. 74 


1.471693 


65. 849544 




27 


Infinity 











[0 08 0] is>XWS lt S 2 ^U>XmS 2it S I3 *&C7ir3\ 

(ommz. ±ts^; (i9) ~x?mt>ztiz> 0 %tc. $mm toosn 

<&£SK, D, E, F , G, H, KDM^ OT<Z)glO* [fU 0 ] 



S K D E F 



1 32. 79982 3. 5020967e-5 -8.659474e~8 1. 2542213e-10 

2 -3.143952 3. 8128909e-5 -1. 3036009e-7 2. 3490044e-10 

22 -96.65446 1.8810461e-6 -1. 372124e-7 -1. 4U6834e-10 

23 -2. 165457 3. 4512883e-6 -3. 2416442e-8 -4. 9537585e-10 



SO H I 



1 -6. 6214841e-14 -1. 0583201e-17 2. 1834647e-20 

2 -1. 595244e-13 -2. 3343029e-18 3. 3386459e-20 

22 2. 6262719e-12 -9. 93088 71 e-1 5 1. 4447615e-17 

23 3. 3877491e-12 -9. 6148395e-15 1. 1066089e-17 



[0082] ztc. m&<DBmb<Di< bv7*-**m 

U>X1 OlCteVh f 2 /f 3 , If.l/f. I f J/ 
f. f,/f. lEXPI/f, BFL/ftt. 
4S1 1 CCTjVfffit&tK gfc, u 4 , v s . u 7 , v 8 . 
v s . v 10 . dPgF,. dPgFs. dPgrF 7 , dPg 
F,. dPgrF*. dPgF 10 (^ iMMn^t 

±te©^#s; ( i ) - < i 8) *mn-?2>o 



98 U>XL„ f9l/>XL 9 , M'SlOl/> 
XL lo 0dPgFfll, C^SJIUc^-^, RtffiS 
WOMflS-^ (GLASS*!) «:3tl 7&C^*f 0 

[0083] &&c, *u>xs©^3&«a(si{ctew-& 

SP^iRSi, ^ffiJRSSrH 1 0CC, £fc«iRM£EIl 1 

our^n v h Ltc 0 &tcm&mx. 4 7 0 n mOjfcB 
50 WL,, 5 4 6. 1 nm<DjgfiWL a , 6 10nm«g 
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WL 3 CCOt>T;/D ? hit HI 1 (a) \*n±(Dffi 
KM, Ull (b) tt**«Bf 1 0. 24mm (X£"J 
->(Wiafl4 0. 8' > CD«iR»r*S. PSS. mM<D& 

r&& 0 
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* [0 0 8 4 ] ±IQKfta&flt 1 - 5 CCTBigi L/c^ffi^ 
MM (a 1-5) ©Si^y-fSSiftSi, «T 
<DSU i~ l 7<DJ:5K:&£ 0 

[0 08 5 ] 

* [«11] 





■N 


F 


11 


n 


ft 


13 


ISP 


14 


6 


BIL 


mil 


w 


Wlf 










11.79 | 


UJ 


3.0 


753 


•2L33 




35J05 


43326 


•526 


105.8 


28.40 


15 


1.0 


44fi 


j 9 .0 


113.0 


2.4 


! i 


11.76 i 


40J 


3.0 


75-3 


•2143 




3119 


•15695 


•526 


105.8 


2839 


15 


1.0 


44jS 


| 9.0 


133.3 


2.4 


! 3 


' 1 

11.78 | 


40i 


3.0 


763 


-m 


43.18 


30.72 


•826.4 


•526 


103.8 


2838 


23 


1.4 


m 


| 9.0 


m 


2.4 


| 4 


I1J4 | 


40.1 


ao 


75A 


•2L61 


3121 


35.47 


•2859.1 


-526 


1053 


28.40 


15 


IjO 


44.4 


\ U 

H 


241.6 


2.4 


j 

i 5 


11.77 j 


40* 


3.0 


75.4 


•23.05 


41D7 


34.28 


-1956.7 


-536 


105.8 


2839 


2.0 


12 


44.7 


i 9-0 


156.2 


U 



[0086] 



* * [HI 2] 





v4 


v5 


v7' 


v8 


*9 


vlO 


dPgF4 


dPgTC 


dPgF7 


dPgF8 


dPgF9 


dPgFlO 


1 


2150 


23.80 


45.00 


23.83 


35.08 


95.00 


0.0220 


0.0181 


0.0005 


0.0123 


0.0011 


0.0385 


2 


2036 


23.78 


47.11 


24.40 


30.40 


90.30 


0.0217 


0.O136 


-0.0001 


0.0136 


0.0055 


0.0386 


3 


2353 


24.40 


45.00 


24.40 


41.01 


95.00 


0.0123 


0.O136 


0.0005 


0.0136 


-0.0084 


0.0463 


4 




23.78 


95.00 


24.40 


26.30 


90.30 


0.0217 


0.0136 


0.0385 


0.0136 


0.0146 


0.0386 


5 


2250 


26.10 


47.11 


24.40 


25.70 


90.30 


0.0261 


0.O142 


-OMH 


0,0136 


0.0162 


0.0386 



[0087] 
[*13] 

<mm<om 



i > 





Glass 


dPgF 




L4 


PBH72 


O. 022 


OHARA 


L5 


TIH53 


0.0181 


OKARA 


L7 


BAH13 


O. 0005 


OHARA 


L8 


SF57 


0.0123 


schott ; 


L9 


LASF36A 


O. OOll 


SCHOTT 


LIO 


CAFK95 


O. 0385 


SUMITA 
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<mm<omm2> 



[0089] 
[*1 5] 





Glass 


dPgF 




L4 


SF59 


O. 0217 


SCHOTT 


L5 


FDS90 


0. 0136 


HOYA 


L7 


BAFN10 


-O. 0001 


SCHOTT 


L8 


SFLD60 


0.0136 


SUMITA | 


L9 


LASF32 


O. 0055 


SCHOTT 


LIO 


S-FPL52 


O. 0386 


OHARA 



30 



40 





Glass 


dPgF 


mm*-* 


L4 


SF57 


O. 0123 


SCHOTT 


LS 


SFLD60 


0.0136 


SUMITA 


L7 


BAH 13 


0. 0005 


OHARA 


L8 


SFLD60 


0.0136 


SUMITA 


L9 


LASFN31 


-O. 0084 


SCHOTT 


L10 


SFPL53 


0. 0463 


OHARA 



[0090] 

m\ 6 ] 

<HS©II4> 



[009 1] 
[*1 7] 





Glass 


dPgF 




L4 


SF59 


0. 0217 


SCHOTT 


L5 


FDS90 


0.0136 


HOYA 


L7 


CAFK95 


0. 0385 


SUMITA 


L8 


SFLD60 


0. 0136 


SUMITA 


L9 


STIH23 


0. 0146 


OHARA 


LIO 


SFPL52 


0. 0386 


OHARA 
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Glass 


dPgF 


58*M — Z> 


LA 


S-NPH1 


0.0261 


OHARA 


L5 


FDS30 


0.0142 


HOYA 


L7 


BAFNIO 


-0. 0001 


SCHOTT 


L8 


SFLD60 


0.0136 


SUMITA 


L9 


S-TIH11 


0.0162 


OHARA 


L10 


S-FPL52 


0. 0386 


OHARA 



[0 09 2 ] mctei<>x> f teu>x±me>M£Mf&, 

todsmt , f 4 mmmm i u > xl a jditi#j©B. 

wi^u^m<otamiv<omM. bfl«u> 
x±m»* v >? v * -#;uft (7*';xaps msw^ 

5 6 4. 1 nmCC*$tt£fflT*S. 
[009 3 ] ^M4b>XL^MT^lH 

£iHtt©d«te:fett5T*^St j/ 7 »»7 U>XL^ 

awc-rswt*©d«k:*jw4r ^tt. waists 

v„B»l 0U>XL 19 «r^^d»C^§ 
rsp^K**"*-. Sfc. dPgF«ft S4U>XL^ 
et^^^O^^tfttt. d P ff F 5 ft S5U>X 

8 U>XL.«:*fiJfr4W»©«flt^tSttt, dPgF 

&F ao ft 91 o u>xu.*«ssrs»»oji«»» 

[0 09 4 ] *tt©JBJB6 

^*6<D?I5J» 6 ©K??s*^»a 3 0 0 CC*5 C » r tt . ffi A 
^M5R, 5G. 5 B4&^U>X7£<DPaKJ¥#or> 
-k&tli/AZViA v *:/'JXA6*«BS4vcir>*. fit 

u > x«c*$ a , y Tof±*s 4 *«> 6 n 

( 1 ) ElftS?«t^|)C 4, 
( 2 ) &«&86«lCJt^T**fc^ * £ 7 * - *7JUfi*W 
T&C4. 
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(3) 5 A V>Ol>-7M<DTl>'b> h V y*t±ifij:< , y* 
■J Z&m^ftO^ltmtmhlCttLXmr CCifiUC 4„ 

(4) e*feiR**sj:<ajE3nr^-SC4 1 , 
<5) MEftJim#/hSl>C4 0 

(6) m^mm^cxmmo^m^^mmx^ , *» 

(7) S«iR^^^>X<fc<a»CCffliE3ti, SSJS 

10 [0 09 5] ±iB*Sto»«(C^SjhfcU hP7t^ 
XfflU>XftbSEttt6 (1) - (7) ^jSLtfc^ 

[0 09 6] SStt©»«S7 

H14H *»l9©H«6©?g3S7CC«4&^M*^RB 
3 0 l©*?t«*«l5WCC^f fllJSJtHr**. HI 4CC 
^WJ;^, COfi?a^S13 0 lft y>~7 
20 1 2 0 SCXS««1 13 0*669 «¥f TttflMB;** 2 * 

0 4, A»*« 2 o *x ^ y - > 8±tciUS?tS8: 

¥U>X7i^ftS. Sltt<D»tt7te:bt>Tft'»5 
U>X7 *±EC^rti*(D3QII©JB»CC*JW 
t-^^lU>Xl 0<DC>T*ia>4L"t^.5« ft, HCC 
*a>r v 2 o Oft Mft^^To 

30 [0097] smshbla^^s o±ic\t&wsRctte: 
3em2owfi3ttr-Ax^y ? * eosraffl-rsctr 

[0 09 8 ] ±ia30fc©»»C5*Lfc U h P 7 * 
SU>Xli±Ettffi ( 1 ) - (7 ) SrSSSLTteO, C 
ft* HI 4 5Cm^n€>K: : ¥^?r:^gCC}gigT^>C4CC 

40 Ec*aflt«Hro«ffl^fi8a/j>«©ja»ss«^ttB* 
[0099] mmvmms 

HI 5ft *»WOSIJ6fl!)»»8K:«sa^iS«S«B 
^J:^tc, COJS:¥5S!*7n*B3 0 2«. 7>7'120 

a vss*a i 3 o *» 6 a 9 tf ajHiBjejR 2 ^ ms^-r 

4*Bli. ^>r>1tU>Xl 404, 

h 1 1 Oi^t^c ^77-*>f-;^^7 h 

1 loii, r, g, &<Di%&mmmwnm&mLT:m 

50 ?iJ3ti/t^^-7^;l/^ l 14, cn^mii.lBfij^^^) 
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2J:»)«teSSn*. *fc. £33i&i%&83 0 
2». K-f>^U-£ 1 3 <L. iJU-U>X^l 

I R {±m&) y''J XA6 0 0 tSrWrS. TIRT-'J 
XA60 0B, 3S1 (D^'jXA/P? ?6 0 1 tmZ<D 

[0 1 0 0 ] ttc. g?il!!*bn§SE3 02«. DMD 
(diqital micromirror device) ^-7-5 OOi, fi^U 10 
>X 7 0 0(3. MEMS (mi 

cro electromechanical system) S^^j^rit-ffl VtcMH&M 
TT^f-VSii. DMD3S^5 0 01*. S!&/Jw^a5-5 

l^>XlOiL.tl,>5. ^j, SCtte^T. 2 0 0«, M 

[0101]f 1 <D?'V XA?'a y t> 6 0 1 ©£4ffi&cA 20 
MLtcJtmi-? 'J XA5:MtiSttii7=t*t 7" A 
GOBBffflSftJCtO^SWStl. DMDf^50 0KA 
9tT£. DMD^5 0 0CDffif^<D^/h5-5-©^->tt 
^■CSIt O /c:t£3S 2 0IJ, T I Ry''J XA 6 0 0 ©&® 

[0102] ±iai|]l6©JfJSICC7^ Lfc l/h07*-W 

Mu>x«±ietttg (i) ~ (7) zmfebxis*). c 
n * a i 5 ictt: <* n s»¥§!«^SKjs«s-r § c t k 

[0 1 03] ft. 0 OCC^T, GLV 

(qratinq liqht valve) JKTSrflJl^T i> <fc £*D© 
<fcMC GLVSfB, fISUte{4tlfi*i$lJi^&&nJS!> 

tt 1 -XtcOT b -f tfCCSHSK^J L/ tcb<DX& 0. 115 
(DDMDSf5 0 0 ^GLVfTKI^x5Cit7 
;U * ^ - mfcMMf& oJWtC & * „ 

toio4]$fc. vw^fii+oyffimi&nm 40 

[0105] 

mm<D$))3tk] feLhSiBJL/c<fc ^> CC, SJjjSI 1 © U r P 
7*-*^MU>X«C«ktltf. ft*5<t (1) (4) 

* s *6„ £/c, 7'7^9 1 u'^Wf4^6^S^l 

c>"^l 2 U>X©$4±/-f"7-*^$<ii]RBi-SC<t{c«fc 

0. u hn7*-*^Su>X©^ffljagffiH*J£if> so 
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[0106] g/c. li?J<^2©U hP^*-AXSU> 

xtcinti. ^#5£ (5) ^ssarsi^tcmfijEsnr 

t, » 5 ©r . }^ b > XteM & £ T ©BSBjafc©^^*) 
fc. bj s $ . .te*1£fte*&£tcj8iR-c* * £ i «c. 

[0107] w*353©u hci^^-^xgyu^ 
xcctnti. (6) *vis-r-s-J:^tc#)S$^r 

[0108] IS^<ffl4©U h07*-A^b> 

xtcj;n«. ^mse (7) (12) *-c*«ue-r« 

[0109] Sfc. l§5t?^5©U ha7*-AXIU> 

xtcjcni*. ( 1 3) tph <i6) ^X'^mm.t 

[0 1 10] £tc. W^6©U hD7*-*Xiyu> 
XK J:titf. ^fr^ ( 1 7 ) SO' < 1 8 ) 
-2>J;-5tc^#nru.5.©-C. iii^^* hJitm-f 

&ycw&mi.>tc&wm&k^m:icisi,>x<t>. yuri&ft 
©ii>«cy>a»tta!¥iB«*a«'r*5. 
[oiiilifc. f§*Jf 7©&::¥S*a^fiK: e fcn 

[0 1 12] S?c. »3018©a3^«iS*l»CJ:ft 
[0113] itc, tt$0X9O&&Sm?maK.J:tl 

W(Dig{i$-7-©M#a 5 #J®2n£5-< h'-oi'XjR?- 

(DMDf ) *}§*Sb/c, AiBV. a-zix h, It^U 

m.mMX'<D&m&oH&, ti^&titc^m^mtfm 

[01 14] S/c> ii^js 1 0 ©«?aSS5!aicJ:n 

>yy b -y©^{4^u-^ ^ > ific^z^mmsmmw 

a?n57^ (GLVf) <&JS4go/c. S5 
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[0ffij©f3i£&Sftl8] 

[a i ] ^m<omt^j\m i a>e 5 s-ckk&s u h 

[02] HJSO^Ss HCC^-S U HP7^-*^SU> 
XCCflB U ( a ) ( b ) ttSft***^ 

To 

[03] mtvftm i cc{££ i/FP7^ij^si/> io 

XKIWU (a) tttt±4>*iR«0. (b) tt**** 

[14] hP^*-*xsau> 
XKBB U ( a ) ( b ) «afll JRiSSriS 

■To 

[05] SSSS©JgS82«:«4U FD7^-*^1U> 
XCCPJ U , ( a ) ttW±©«|iR3Bia. ( b ) B**«* 

XfcHU ( a ) \m&Mm, ( b ) »2*JR**^ 20 

■r. 

[07 ] ^S<DJfJ?J3&C^£U hd7*-*XSb> 
U ( a ) tt W±©«MXSIEk ( b ) tt«*«W 

XKKU ( a ) B*hSffi2* ( b ) KSllMKft*** 
[09] SB6<Wg«4«:«4U hP7*-*Xil/>* 
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XlcM U . ( a ) tttt±<D«JR*EL ( b ) ttftttte* 

©•flare**. 

[010] Hifi(D}Ka85«:ffi4Uhci7*-^^SU 
>X*C|I8 U . ( a ) K#j&JR&. ( b ) ii2ftJK*&5* 
To 

[011] Sllh©»«5{c«*Uhci7*-*^S[U 
>X«cH U ( a ) tt«Lhoa4Zffla. ( b ) 

[012] (a) - (b) tt, &y-*«C*J»5T3r 

[013] S£*«Ri^aW©**«»BJ*6 «C«S» 

[014] *#6?8(OieSfiOJKaS7 CCffiS jft¥3SS5& 

[015] *m3<DmiM<Dfc?& 8 tc#4t£¥S2gi5*« 

Ga *1SU>X, G 2 ^2S¥U>X. G 3 31 
3gfU>X v La 3tlU>X, L 2 $2 1/>X, 

>X, L 6 S6U>X ( L 7 i7l/>X, L, 
^8U>X, L. I9b>X, L„ $10U> 
X, L ia milU>X, U 2 SH12l/>X, S 
TO J£9, 1 7, 10 &^U>X, 

5R, 5G. 5B iW B H B A-^;K 5 0 
mgk'**** 300. 301, 302 ts&Mm?f& 
», 5 0 0 DMDS^ D 



[01] 




(20) «fHS2 0 0 1 - 3 24 67 5 



[12] 



(a) 



(b) 



[H3 ] 
(a) 



SA TA 
10.24 mm -tA 




I I I t I T f l I I 1 I I 1 r T 7 ■ 

- 0 . 20 0 . ESQ 0 . 20 

MILLIMETERS 



10.24 mm 




i i i i i 1 i i ) i 
-0.20 0.00 
PERCENT 



WL3 WL3 



1-25// m 



1 

WL2 



-25^ m 



(b) 



WL1 



D«' 19.31 



WL3 




[H4 ] 



(a) 



Cb) 



10.24 mm 




i i i i i i i i i 
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